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LABORATORY DIAGROSIS OF HUMAN PSEUDOTUBERCULOSIS

[Following is & translationicf a German-langusge article by.
W. Knepp, Institute for Hygiene of Tiibingen University pub- i
lished in Das Arztliche Laboratorium (The Medical Laboratory) e

Vol. 6, 1980, No. T,'pp. 19(-200.7

Until recent years, infectiors with pasteurella pseudotuberculosis,
the causative agent of pseudotuberculcesis occurring in a great number of
different animals, appeared to be of no importanc: in medicel-lsboratory’
diagnostice. Among the cases reported as humsn pseudotuberculosis in the
World Literature from 1910 to 1953, only 16 were etjologically confirmed
infections with P. pseudotuberculosis. However, after P. pseudotuberculos-
1s was demonstrated to be the pathogenic agent (Knapp and Masehoff, 1954;
Knapp, 1954) of a special form of mesenteric lymphadenitis of adolescents
describved by Masshoff (1953) as un abscess-forming reticulocytary lymphade-
nitis, and this infectious disease was noted with increasing frequency both
at home and abroad, its laboratory diagnosis began to merit greater atten-
tion. \

The clinical picture of humen pseudotuberculosis is non-chamcteris-
tic 8o that a reliable differential diagnosis from other diseages with sim-
ilar symptoms is possible only by bacteriological and serologicel tests.
Clinical symptoms may correspond to a septic-typho:ld affection, an acute

., or subacute appendicitis and, in some cases, a subscute or chronic enteritis.

The symptomatology of an individual case is frequently difficult or 1mpos-
sible to classify under even these syndromes. ! ) <.

Particulsr attention should be given today in the clinic and the
laboratory to a form of human pscudotuberculosis occurring mainly among
males between the ages of 5 to 15 years with the clinical symptoms of acute
or subacute &ppenfititis which can generally not be’ confirmed through biop-
sy and histology.

‘ Upon surgical intervention, the abdomiml cavity shows & clear and
serous exsudate in varying amounts. The mesanterie lymph nodes, especially
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k ;ﬁ .of the mesenteric lymph nodés, intestinal resection and pus from puncturing

*  changes of lymph nodes and intestinsl sections, their interest.in the etio-. .
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in the ileocecal angle, ere infected and swollen and the me~enteric mem-
branes frequently show & reddening which is either difrused or restricted
to the environment of the lymph nodes. The distal ileum and cecum also -
may show hyperemic swelling and edemm of the serose. The appendix geper-
ally shows either slight or no infectious changes. Since such affections .
in '‘the mesenteric lymph nodes may heve widely different causes on which

we can enter her2 no more than on the histological picture, the etiological
differentiation of the three forms (appendicitis, septic-typhoid manifesta-
tion, enteritis) remains a task for the bacteriologist.

In the septic-typhoid form of human pseudotuderculosis, demonstra-
tion of the patlogen has Lo pwssivie at the sarly stage and after ielapsge
so far only by means of repeatedly incubaiged blood cultures. Incubation
of P. pseudotuberculosis from stools and bile hag not yet been possible in
man, in contrest to the experimentally infected animal. Disregarding for
the moment the absemnce of respective differentiasl-diagnostic considerationa,
oue reason for this probably is the lack of suitable propagation and se
tive culture media such as we have available, fur instance, for the di
nosis of salmonella. It is also possible that the difficulty of isolating

. P. pseudotuberculosis from stools may be due to a bacterial antégonism or

- bacteriophagic action and other still unknown factors. However; it has been
repeatedly possible to incubate P. pseudotuberculosis post morten from per-

‘-1tonesl exsudate, liver and spleen tissue, bile or mesenteric lywph nodes.

In the appendicial form of human pseudhtubemulosié, the demonstra-
tion of pathogen has so far been possible mainly from infectious changes

~

‘as well as from dlood specimens in some cases, The frequency of demonstra-
“tion of the pathogen is mainly conditionéd by the knowledge of the surgeons
- of the dioptic syndrome of this form, the recognition of characteristic

. logical clarification of affections of the mesenteric lymph nodes, the sat-
utu:tory collaboration with the medical expert in the laboratory, and:the
' * pecessity for submitting non-stabilized materisl for examination. Bince -
s‘ it is pot infrequant in suspecisd cases that surgical considerations may
‘make the removal of charac eristically inflemmed lymph nodes inpouible,
pont-operatiw ‘procurement of blood specimens is recoamended in any mlpect-
"+ ad case’ for the demoustration of pathogen and antibodies. Bince the
stration of ptthagen ‘causes greater difficulties ih our experience than
tho ammem or ant:lbodieu, we shall first a.ipcun the fornor in gmt-
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“" Mo s Po pmdowborcinona is a gram-pegative, pleomrphic, porttri-
.qous rod-shaped bacterium wh:lch does not form spores. Form and position
"of the bacills are dete by the composition of the mutrient medium as

+ well a8 by the temperature “Quration of incubation. In sdditiom to coce
‘00id and ovoid orgsnisms with & length and width of 0.8+2.0 : 0.8 £4f, there
between

ocour slendsr rods vith rounded ends which vary in length and wid
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1.5-6.0 : 0.k-0.8 4. Comsiderci . te a characteristic of the genus, the
more intense coloration of the pole: (polar staining) is uot constant so
that it does not possess any partic:lar diagnostic or differential-diaguos-
tie eigniﬁcance in our opinion. 3By meens of staining the flagella end
electron-optical examination, it is possitle as & rule to demonstrate 3-6
peritrichically arrapged flagella i.. P. pseudotuberculosis. Their length
is frequently 6 to 9 times tha} of the bacterial body. Optimum flagella
formation takes place in a temperature range of 20-30° C. The disgnostic-
ally important demonstration of the mobility of P. pseudotuberculosis is
furnished best by examination of ability for locomoticn in Vahlne's U-tube
or Bader's U-retort at 229 C.

Ciivuwal Incubation: The cultural incubation of P. pseudotuberculosis im
1iquid or suviid nutrient media is not difficult as a ru’~ *" the germs ex~
ist in pure culture in the specimen. Capable of growing aneerobically,
concentration and cultivation are easy in meat broth-peptone solution and
a dextrose or "tryptose" “ouillon. Frequently, but not always the germs
already grow in the first culture on parallel inoculated solid nutrient
media. In practice, we therefore rccommend the simultaneous inoculation
of liquid and solid media. Blood cultures can be prepared with either non-
coagulated or coagulated blood through inoculation of liquid media and -~
wvith non-coagulated blood also by the preparation of blood-agar trays un-
less the blood specimens are procured directly in’dextrose-bouillon "ven-
ules”". The liquid blood cultures should be incubated about 8-10 days; trens-
fer to solid nutrient media mey be donz on the 2ud, Tuvh and 10th day. All
cultures should be prepared in multiples as far as possible so that paral-
1sl incubation in aerobic and anserobic milieu at 229 C and 37° C is pos-
sible. Because of the pronounced tendency of P. pseudotuberculosis to
grow in "rough" form at 37°C and to lose motility, antigen analysis or ex-
.amination for motility is frequently pussible for germs of a first cultury
only if they are cultivated at 220 C. It should be remembered moreover
that in individual cases first cultures will incubate only et 22° C and/or
in anaerobis milieu so that cultural demonstraticn of P. pseudotuberculosia
is recommended by both aerobic and tiaerobic culture at 22° and 37 C.

in such liquid milieu as meat, broth, peptone or tryptose bouillon,

P. pseudotuberculosis at 37 and 22° ¢ produces a slight diffused turbidity
of the culture zc’lum withih 24 hours. After incubation of the cultures
for 2 or more days, & slimy or scummy or crumbly, relatively firmly adher-
ing sediment is precipitated while <he bouillon becomee clear again. Mold
formation is observed only infrequenily. Rough forms.develop more frequent-
ly at 37° than at 22° ¢, grow as & function of the intensity of dissocia-
tion in rough form with end without turbidity of the bouillon as & lumpy or
flocculated sediment. An addition of serum or dextrose to the bouillon

* does not necessarily promote growth but more intense growth and quicker
propegation are observed im tryptose bouillon.

P. pseudotuberculosis grows on nutrient agar within 24 hours in the
form of clear transparent colonies with a diameter of about 0.25-1.0 mm.
Upon continued incubatiom, the colonies assume an opaque milky turbidity
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and & vhitish to yellowish-gray colsr. Mature colonies (1.0-2.0 mm in diam-
-~ eter) are of slimy or soft consistesce at 22° C and slightly rsised in the -
~ center. Their surface is smooth or slightly granulated, has & moist reflec-
tion and the colony border is smoot: and regular. Colonies grown at 37°C
or on unfavorable culture media frequently appear dry and flat which is
the sign of beginning dissociation in rough form; the clearly granulated
. surface gives & mat reflection or is dull. The colony border may be irreg-.
“ ulaxr or flattened like a seam (formation of seam border) which comstitutes
‘& particular important diagnostic characteristic for P. pseudotuberculosis.
. The same appearance of & colony is presented also om blood-agar cultures
but without simulianeous Lemolysis.

S ~T% is generally possible without difficulty to isolate P. pseudo-
tuberculosis from specimens on blood or nutrient-sgar cultures. For rapid
. differential diagnosis and differentiation from lactose~-fermenting germs,

: 1t is recommended to effect simultaczeous inoculation of lactose-sulphite
ager (Endo's culture). This medium appears to be especially favorable for
growth of P. pseudotuberculosis at 220 C. The initially light and tranc- .

- parent and subsequently slightly turbid smooth colonies reach the same
* gize within 48 hours as on nutrient and blood agar media. The color of the
medium remains unchanged. Cultures incubated at 37° C generslly shov the
- rough form. With Endo's agar, the colonies show a broad seam border with
" redial striping more clearly than on nutrient and blood agar. 1

Grovth of pure cultures on deso:qrchola.te-citmte agar at 22 and 370

" G . 'C 1s inhibited only slightly in comparison with the intemsity of growth on
. o putriest, blood and Endo's agar but dissociation in rough form is greater

+ st 31°C. Bo far we have been unable to isclate P. pi.xudotuderculosis
. from human specimens on 'this medium -- in contrast to Endo's agar -- but
the mumber of cases investigated is not yet sufficient to form a definite
- opinion on the value of this medium in the cultural diagnoeis of hunn
pseudotuberculosis. On bismuth-sulphite agar (Wilson and Blair 3
- _indculated with pure cultures, incubation of the cultures at 22 c producod
onJy very slight growth of a fevw strains. , _ o

e - . Whether the culture media (tet.nthiomte bouillon, selehite 'brath,
-, -4esoxycholate-citrate agar, etc.) tested for enrichment and differentiation

=¥ 4n the diegnosis of salmonells end/or shigells will be found appropriste
" 'for'the diagnosis of human and animal peeudotuberculosi. w..l remain an

‘ questicn until experience on larger experimental material has besa.

- -+ gathered. - In our observatiocns, inoculation of the selenite droth (uzmn,

, °1936) with pure cultures of P. pseudotubemloul 1s ro.umd by a percop— .

tible non nduot:lon. :

Cow © Cultural-Biochemical xnnmmn

L " A relisble cultursl diagnosis of suspected col.onin nd/or s differ-
R mm-umm delimitation of P. pseudotuberculosis vithin the pssteu- -
©7 .5 rells group and'from germs of the salmonells group is possible on the basis
L :amwmmum mmammneum A -
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polytropic medium making it possiblc to reliably demomstrate anabolic pro-
cesses ("Stoffwechselleistung”) cha:acteristic for P. pseudotuberculosis
has not yet been found. 8Suspect:zd colonies are examined serologically, and
in addition, culturally in & "limiied diversified range" (“kleine bunte
Reihe") which simultaneously makes possible a differsntial-diagnostic delim-
itation from P. multocida, P. pestis and germs of the salmonella group (ef.

teble 1)

fatle 1

Culturasl-Biochemical Tests

T Cwltarel Mediwm " Pastelrells
' pse: .- multocida pestis Salmonelia
tubc.~. dosis Group
Mobility + - - +
Melibjiose ) + - - +
(<) | {-)
Salicin + - + -
() (+) (-) (+)
Rhamnose + - - +
(+) (-)
Sorbite - + - +
+ (-) (+)
Baccherose - + - -
’ (+) (+)
Urea + + - -
Hydrogen Sulphide  (+) + - +
very slight (-)
Indole T + - -

KNote: (+) = infrequent exceptions; (-) = infrequent exceptions
1l - acidification without gac formation

~ Differential-diagnostic diffcrences of P. pseudotuberculosis from P.
Multocida and P. Pestis are in particular its motility and the ability to
cleave meliobiose and rhamnose without formation of gas and, from germs of
the salmonella group, the rapid cleavage of urea, the almost uniform scidi-
fication of salicin, the frequently absent acidification of sordbite and the

generally not or only very slightly demonstrable formation of hydrogen sul-

phide ir iron agar (Kligler) snd "SIM" agar.
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" of type IV (No. 32 and 190). A determination of the subtypes A aud B

Berologicsl examination c&n de carried out by means of the slide or tube
. agglutination 1f the strains to be investigated exist in the noorth rorn
and do not agglutinise npcnhnemsly.

_ed culwru, particular attention must be given to the antigens partially
- common to P. pseudotuberculosis type II and the O factors b and 27 of the
- salmonslls-B subgroup and/or to P. pseudotuberculosis type IV and the O

exist moreover betwsen P. pseudotuberculosis type IV snd the O factor 1k
: v:_‘,_‘ot the mmlh-n -ub;rcuq (Knupp, .I.960)

.‘.',:odzn this. context because infections rrannhm;lqno m.- udn-v
"w or mmmpumomemy e

The metabolism tests 4‘n the "omall diversified range" must be com- "

" plemented through further metabolicm investigations if the result of the
. investigations listed in table 1 is rot definitive and/or serological ¢lass-

ification of suspected colonies Ic not possible. However, the individual
metabolic reactions ("Stoffwechscllcistungen®) of P. pamdotuberculosis can
be discussed only very briefly.

P. pseudotuberculosis cleuve: arabinose, galactose, glucase. glycer-
ine, levuiose, maltose, mannite, melibiose, rhammose, ‘rehalose and xylose
with acidificetion but withcut formation of gas vhereas erythrite, inosite
and lactose are not decomposed. The enzymutic reaction of individual streins
Y0 amygdaline, dextrine, raffinose and sorbite is not uniform. The cbsence
of acidification of meliviose, adonite and salicin as well as the cleavage
of duleite, inulin and saccharose represent very infrequent exceptioms.

Of other biochemical reactions differing in intensity - occasionally total-
ly ebsent in individual cases --, rapid reduction of nitrate and methylene

.blue, formation of ammonia, decomposition of urea, and a posit..ve reaction

of methyl red and catalase may be mentiored. Formation of sul~-

“phide 1s sbsent or only faintly demonstrable and indole or Voges-Pros-
kauer reactions are negative. : -

| Serclogieal Examination (Antigen Aualysis) ‘

. P. pseudotuderculosis possesses thermostabile O and thermolablle
H antigens. In addition to thermostabile O antigens, thermolsdbile 0 an-
tigens probably also occur for individual types but, the investigations on

. this are not yet teminated. Antigen analysis is provisionally restricied

to the demonstratior of the thermostabile-type specific antigens I-V and
that of the thermolabile H antiges a common to P. pseudotuberculosis-
type I, II, Ill and V or the H antigen b recognized in two strains

recognized for type I, II and IV has no significance for routine disgnosis.

In thc umloglal exsmination and determination of tyne of gispect-
factors 9 and k5 of the salwonella-D subgroup. Minor antigen relations

- lor the tnu of'P. pamdotu muloau, u u pouibh to provision-
mupmfonmmtmn disgraa by mesans of the agglutination
method (cf. tadle 2). The antigen rclations to P. Pestis csn be disregard-




Talie 2

Antigen Diagram of 1'. Pseudotuberculosis

Body Antigens
Type Subtype Rough Anti- Type-Specific Subtype-Specific Flagells

gens Apticens Antigens Antigens
I I A 1 2 3 a
- I B 1l 2 I
II# IT A 1 Y 6 a
I B 1 7
-ITX - - 1 o - a
Iv#* IV A 1 9 11 »
Iv B 1 it 12
v - - 1 -0 - a
* = Antigen relations to salmonella-B and D subgroups not considered in
teble.

In order to exclude cross-rcactions with salmonells germs of the
subgroups mentioned, saturated-type sera are utilized for the agglutination
tests. Cross-reactions between P. pseudotuberculosis type II and strains
of the salmonella-B subgroup are uboent when utilizing subtvpe-specific sera
of pasteurella type II-A and II-B or type II-antisére suturated. e.g., with
Salp. reading (4, 12), Salm. abortus equi (%, 12) and Salm. schleissheim
(4, 12, 27), and are slso absent beuiween P. pseudotuberculosis type IV and
the salmonella-D and -H subgroups wicn utilizing type IV-sntisera saturated
with Balm. enteritidis {1, 9, 12) or Salm. typhi (9, 12) as well as Salm.
Strassburg (9, 46) and Salm. Carrau (6, 14, 24). (The type sers are ob-
tained from rabbits immunized with sispeasions of culture heat-treated for
180 min. at 100° ¢). '

The demonstraiion of the H wn.igens is carried out in H sera obtain-
ed by saturation of complete sera witil: boiled homologous cultures or in non-
satursted OH sers obtained from reviits immnized with highly mobile strains
of heterclogous types.

The type of the H agglutinatc is fipely 1o coarsely flocculate or .
compactly viscous and that of thc ( aogglutinate is finely or coarseiy gran-
ulate {n tube agglutination. 8iuce .iving or cerefully killed strains in
0 sers also show & compactly vic:o.: agglutinate, the interpretation as O
or H agglutination is frequently d::ricult or impossible -- even with the
Widal reaction -- if the point iz ‘:wme of its onset is not taken into com-
sideration. :

The grester number of the strains so far demonstrated in man and
animals belongs to type I. -

-7 -
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t The following procedure nas rroved itself for us in the antigen

apalysis of suspected strains by meuns of the test agglutination on the

slide (PA):

hAgglutination in OH collective serum type I-V
- PA positive:

Aag}ntmttion in O collective serum type I-V
(agglutinsiion frequently weaker thea in OH
- collective sexrum).
PA pegative: possible existence of new 0 ty'pe with
H antigen o or b.

PA positive: ' \

Agglatination in: O type sers type I-V
‘ Positive PA in O type serr {ype II and IV

Agglutination in: S8aturated O scra
Type IT &nd IV tc exclude cross reactions with
; ‘salmonella-B und D subgroups.

x-m;uen determination:
 AgQutirvation 1n: H Berc s and/or o (This agglutination should be camad
. out with highly mobile cultures incubsted at 22°C).

C ; S _ _ mcti«. Animal Test .

BRI The most suitable a.niml is the gulnea pig although spootansous ip-
fections 40 occur which should be taken into account in the evalustian of
positive animal tests. At least two arimels are injected with the same
. speeimen to be tested. After iniremuscular and/or subcutamecus injectiom
with {nfectious specimens (unlesc tie infection remains locally restricted),
Moecunuamhvﬂhinz\ouwceksa,ndamrm‘t‘(mdnysmb-
segquent to intraperitonesl. injection. Upoo autopsy, liver and spleen sbov
. podular foci of different size and pumber gimilar to the tudberculosis of

.- the guines pig whereas the intestine frequently does not show any ncroscup-

_ u-.n; wisible foci. - _

In some ‘ninh, we find either unly enlarged mesenteric lymh ‘
‘nofies and & sercus ar Lemorrhagic ~xsudate, or the picture of & serofib.in-
‘ ew ptnm:.u- end mwtis is ln the foreground ot tha mcroscopic

. muc antmal mts ¥ith slood specz.m or cmhed mterial

m- surgsry or sutopsy should be iastituted until sntibvody demcnstration

is positive and culture pegatiie. A ncgative result of the animal experi-.
~ m vith positive culture does not contredict the result of the cultural,

AR .




observed in the guinea pig. It ~o .. seem that the pathogenicity in the
guinea pig of streins of type IV w. V ig very miror in contrast to the
strains of type I, IT and III. @« .nly two strains of P. psecudotuberculo-
sis type V incubated by us from wue:. ..teric lymph nodes were as nompathogen-
ic in the guinea pig as the two -t°7 ‘ns of type IV incubated by Thal. How-
ever, the smell number of strein. .livcctigated does pnoi permit any deflaite
conclusion from these observatinis. ‘

Animel tests are not made i: .he cultural and serological examina-
tions have been negative or the cu...re has been positive.

The routine procedure for dci nstration of pathogen develop=d by
ug can be schematized as follos:

Demonstrar . un of Pathogen
e.g. Mes:nu ~ie  ,mpn Nodeg
Homogenized in phys.olt; .al salt solution {store remminder of
. - gpecimen ip refrig-
v erator for later
2} Kultureller Aneatz control tests)
be:
722 (G end 37°C

~ ~D) ‘I/ IC)

v
Bouilien oder Hlutagar odee
Q‘) Teyptosebouitlon  Tryptoscagar Eadougar lB) Tierwersudh
i) vr':didmgr Rolonmn * 1. Mertwhweindren g; i p
3. Meersthweindhes \o.
v C’f.lllltnfhuﬂé Schtion sadh
Pol{arhwng anem Tod
A ! Runte Ihv:i;..r ' odet
nach Bﬁ-rglidn':\:uhpri'afuns {U-Roherhon) . 6 W R
24 - 96 Sud. Antigennnaiyre -9 "'.' o AR

Tieenersuits mit Hewmhultur

Kuliureller Aneste
_ (svt]. histel. Ustersuchuag)
i Hlutagar :
foste NAb: bid ader i
- thaden <} yplose . . .
'ﬂ;‘n y QY verdiditige Kelonien
Enduager

Key: A) Culture Tests: Incubate a' .2 anc 5.’0 C in:

a) meat broth or tryptos. co.i.lon - after 24-96 hours, seed in
polid culture medie (blood agar r i:vptosc and Endo's egar) - suspected
colaopies - animml test with purc c.iture;

b) blood agar or tryptos. arir - suspected colonies;

c} Endo's agar - suspectcd colonies

4) Buspected colonies: Subjest to gram staiming; polar staining;
diversified runge test; mobility tesi (U-tube); antigen apalysis.

B) Apima) Tests: Inject one guines pis vith 0.5 intraperitoneal and one
guines pig with 0.5 intremuscular - sutopsy upon exitus or -5 weeks after
infection - culture test (eventually aistological exanination).

- ) -




IT. Demonstrution of Antibody

The demonstration of mntibody (Widal reaction) is mede with agar
culture suspensions of pasteurelia ctrains type I-V which are preferably
living or have been careful}y kiiled by 0.25% phenol snd/or formalin. Liv-
ing antigens must be prepared freshly esch time but antigens killed wita
phenol or formalin can be utilized for several months.

In regard to method, it should be taken into account in the prepara-
tion of the Widal reaction that, as alreedy mentioned, the sgglutinates of
the living entigens frequently do notv show the picture familiar from the
salmopelia-Widal reaction and even test strains waich sppear stabile in
physiological or 3.5% sodium-chloride solution and/or in boiling, mey ag-
glutinize spontaneously in only slightly diluted serw vhereas the spontane
eous agglutination is absent with increasins serum dilution. BEach Widal
reaction should therefore be paralleled by a sodium-chloride and serum
control where the concentration of the control serum should correspond to
the first dilution of the patient serum. Frequently there must be taken
into consideration & difference in the agglutinebility of various strains
of the same type so that the Widal reaction shoulq. be prepared. premn'bly
with several strains of the same type incubated at 22°¢. In some ‘cases, © -
only the characteristic strain in the patient serum is agglutinized vhere-
as the antibody dmonstration with other stra.ins is absent.

The agglutinins against P. pseudotuberculosis type I o'baemd most
frequently are demonstrated 48 a rule alveady with the occurrence of the
first disease symptoms of the appendicial form. Titers lie between 1:80-
1:10240 -- generally between 1:160-1:640 -- of the serum dilution. Infec-
tions with P. pseudotuberculosis type II, III, IV and V appear to occur
only infrequently in man. In most of the patient sers of the appendicial
forn of humen pseudotuberculosis, beciled antigens are either not at all or
only slightly agglutinized (in constrast to living or carefully killed an-
tigens) although the boiled homologous antigens may lead to & saturetion
of the petient sera. In regard to an asgglutination of strains type II and
IV, their already mentioned antigen relation to the sslmonella-B and D sub«
groups must be taken into account. Their agglutination does not prove the
existence of an infection with P. pseudotuberculosis. In doubtful cases,
serum saturation mst bs carried out with salminella strains of the sub-
groups to which antigen relations exist. Aantibody demonstration mey also =
be attempted through the c ement fixation test. According to joint in-
vestigation with Steuer (1956) the sgglutination test is superior to the -
complement fixation test. If the demonstration of complememt-fixing anti-
bodies is successful in the patient sera, their titer does not reach the
magnitude of the agglutinaticn titer. The precipitation test is without

~significance for antibody demonstration in patient Bsere.

The points essential for antibody demmstrwbim ean be brieny T -
sunsd as fo].‘l.m o : 5

i
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Patient serum:

Antigens:

Control:

Preparation:
Reading of Vidal

reaction after:

Cross reactions:

dilution begivning with 1:20

1) Live or carefully killed permanent antigens (type I-
V) (stable whea boiled);

2) Boiled antigens (180 min, 100° C, type I-V) (elutioss
after, 48 hours of cuitures incubated st 22° ¢)

Antigens type I-V plus physiological salt sclutions; -
Autigens type I~V plus standard serum (1:20)

16-20 hours water bath at 52°C

4 and/or 16-20 hours

P. pseudotuberculosis type II and C fector 4 and 27
of the salmonella-B subgroup; P. peeudotuberculosis

i Attt e ke < n 8 made st

. type IV.end O factor 9, 46 apdfor 1k of salmonells~
D and/or H subgroup

Bventual serum i
saturation If agglutination of P. pseudotuberculosis type IT and

IV in patient sera.

The foregoing may create the impression that, lsboratury diagnosis
of human pseudotuberculosis no longer leaves any questions open. However,
this goal has not yet beeu reached. Stiil unsatisfagtory is, e.g. due to
the lack of suitable culture media, the demonstration of pathogen from
stool specimens and with this the bacteriological dlagnosis of the septics
typhoid and the enteritic form of pseudotuberculosis which probably occurs
more frequently than recognized so far. Antigen analysis and antibody -
demonstration algo still pose a number of puzzles which cannct be discussed’
in frame. It is our task to answer these still open questions with
the help of a larger wealth of observation which can be obtained only
through a comprehensive collaboration between clinicians, bacteriologists
and pathologists.
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